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' Using the Corps of Engineers screening criteria for review
of spillway adequacy, it has been determined that the dam would
be overtopped for all storms exceeding. approximately 52 percent
of the PMF. The overtopping of the dam could cause the erosion
of the west embankment-spillway contact and downstream face of
the west embankment resulting in spillway failure, thus increasing
the hazard to the loss of life downstream. ‘The spillway is, therefore,
considered to be "inadequate".

Structural stability analysis based on available information
and the visual inspection indicates that the stability of the
spillway section against overturning is inadequate for the loading
conditions of maximum ice load at normal pool as well as one half
and full PMF. A wet area, detected during the visual inspection(s)
along the toe of the east embankment could, depending on the source
of the wet area, affect the stability of the east embankment;§$\~_‘u

It is therefore recommended that within 3 months of notification
to the owner, detailed field investigations and monitoring of the
source of the wet area and structural stability analysis of the
spillway should be initiated. ' '
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PREFACE

This report is prepared under guidance contained in the
Rzcommended Guidelines for Safety Inspection of Dams, for Phase I
Investigetions. Copies of these guidelines may be obtained from
tha Office of Calef of Eugineers, Washington, D.C. 20314, The
purpose of a Phase I Investigation 1s to identify expeditiously
those cdams which may pose hazards to human life or property. The
assessmeat of the general condition of the dam is based upon available
data and visual inspections. Detailed investigation, and analyses
involving topographic mapping, subsurface investigations, testing,
and detailed computational evaluations are beyond the scope of a
Phase ! Investigation; however, the investigation is intended to
identify any need for such studies.

In reviewing this report, it should be realized that the reported
conditioa of cthe dam is based on observations of field conditions
at the time of inspection along with data available to the inspection
team. In cases vhere the reservoir was lowered or drained prior to
inspection, such action, while improving the stability and safety of
the dam removes the normal load on the structure and may obscure
certain conditions which might otherwise be detectable if inspected
under the normal opervating environment of the structure,

It i3 important %o note that the condition of a dam depends on
numerous and constantly changing internal and external conditions,
and {s evolutionary in nature. It would be incorrect to assume that
the present condition of the dam will continue to represent the
condition of the dam at some point in the future. Only through frequent
inspections can unsafe conditions be detected and only through continued
care and maintenance can these coaditions be prevented or corrected.

Phase I inspections are not intended to provide detailed hydrologic
and hydraulic analyses. In accordance with the established Guidelinus,
the Spillway Test flood is based on the estimated '"Probable Maximum
Flood" for the region (greatest reasonably possible storm runoff), or
fractions thereof. Because of the magnitude and rarity of such a storm
event, a finding that a spillway will not pass the test flood should
not be interpreted as necessarily posing a highly inadequate condition.
The tesct flood provides a measure of relative spillway capacity and
serves as an aide in determining the need for more detailed hydrologic
and hydraulic studies, comnsidering the size of the dam, its general
condition and the downstream damage potantial.
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PHASE I INSPECTION REPORT
NATIONAL DAM SAFETY PROGRAM

NAME OF DAM: Brocton Reservoir
Inventory No. N.Y. 785

STATE LOCATED: New York

CUUNTY: Chautauqua

WATERSHEFED: Lake Erie

STREAM: Slippery Rock Creek

DATE OF INSPECTION: May 14, 15, 22, 1980
See Vicinity Map & Topographic Map,
Appendix F

ASSESSMENT

Examinaticn of available documents and a visual inspection
of the dam did not reveal conditions which constitute an immediate
hazarc to human life or property. However, the dam has some
deficiencies which require further investigation and remedial action.

Using the Corps of Engineers screening criteria for review
of spillway adequacy, it has been determined that the dam would
be overtopped for all storms exceeding approximately 52 percent
of the PMF. The overtopping of the dam could cause the erosion
of the west embankment-spillway contact and downstream face of
the west embankment resulting in spillway failure, thus increasing
the hazard to the loss of life downstream. The spillway is, therefore,
considered to be "inadequate".

Structural stability analysis based on available information
and the visual inspection indicates that the stability of the
spillway section agajsnst overturning is inadequate for the loading
conditions of maximum ice load at normal pool as well as one half
and full PMF. A wet area, detected during the visual inspection(s)
along the toe of the east embarkment could, depending on the source
of the wet area, affect the stability of the east embankment.
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It is therefore recommended that within 3 months of notification

to the owner, detailed field investigations and monitoring of the

source of the wet area and structur ' stability analvsis of the

spillway should be initiated.

A number of other deficiencies were noted and if left untreated,

these could develop into hazardous conditions. These deficiencies

are as follows:

1)

2)

3)

4)

5)

6)

7)

8)

A method of preventing or reducing erosion of the
shale in the downstream discharge crannel below the
spillway must be developed and implemented. The
selected method of erosion protection must be evaluated
in terms of its potential impact on the structural
stability of the spillway.

All trees and brush must be removed from both the

west and east embankments.

All cracks and open joints in the spillway must be
repaired and refilled.

Backfill the erosion gully and divert the surface
runoff away from the downstream east abutment-
embankment contact.

Remove all brush, debris and vegetation from the
spillway. ’

Repair cracked and deteriorated grouted stone paving
on upstream embankment slopes.

Provide a program of periodic maintenance and inspection
of the dam and appurtenant structures including yearly
operation and lubrication of the reservoir drain valve.
The maintenance operations and inspections should be
documented for future reference.

Develop and implement an emergency preparedness plan
for the notification of downstream residents in the
event of large spillway discharge.
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9. Consideration should be given to permanently relocating
the reservoir drain valve to the upstream side of the
embankment.

/;') ".4"1
SNy,
Bent L. Thomsen, P. E.
Thomsen Associates
N.Y. License #40553

‘ iary L &Vlood, P. ET

Thomsen Associates
N.Y. }icensg #44504
/ /

/ ! J

APPROVED BY: /C[w;/
(-'fblonel W. M. Smith, Jr.
New York District Engineer
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View of Crest and Upstream
Slope of East Embankment
from east side of Spillway
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PFASE I INSPECTION REPORT
NATIONAL DAM SAFETY PROGRAM
BROCTON RESERVOIR
I.D. No. N.Y. 785
LAKE ERIL BASIN

CHAUTAUQUA COUNTY, NEW YORK

SECTION 1: PROJECT INFORMATION

1.1

1.

2

GENERAL
a. Authority

This Phase I Inspection Report was authorized by the
New fork State Department of Environmental Conservation
by Contract No. D-201458. This study was performed in
accordance with the terms of the above contract and the
Recormmended Guidelines for Safety Inspection of Dams
prepared by the Department of Army, Office of the Chief
of Fngineers to fulfill the requirements of the National
Dam Inspection Act, Public Law 93-327.

b. Purpose of Inspection

This inspection was conducted to obtain available data
concerning design and copstruction of the dam, to evaluate
that data, to visually inspect existing conditions at

the dam, to identify and evaluate deficiencies and/or
hazardous conditions which, if present, may threaten life
and property of the residents downstream of the dam and

to recommend remedial measures to mitigate such deficiencies
and hazardous conditions.

DESCRIPTION OF PROJECT

a. Description of Dam

The Brocton Reservoir Dam consists of an earth dam with
a concrete Ogee weir spillway.

The dam embankment consists of compacted soils obtained
from the area surrounding the dam. The embankment has a
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maximum height of 52 feet, a crest width of 12 feet and a
total ‘crest length of 988 feet. The eastern 757 feet of
embankment has a crest at elevation 942.0 whereas the
western embankment crest elevation is 940.0. The upstream
and downstream slopes are 1 vercical on 2.5 horizontal.
The upstream slope between 5 feet above and 10 feet below
normal pool is protected from wave action by grouted stone
paving. The remainder of the upstream slope above normal
pool (elevation 933.0) is grass covered. An earth cutoff
trench of varying depth and width of 8 feet keys the major-
ity of the eastern embankment into the underlying bedrock
(shale) foundation material.

The spillway consists of a concrete Ogee weir 60 feet long
with the crest at elevation 933.0. The spillway is
excavated in the shale bedrock and keyed into the shale
foundation with a 3 foot wide and 4 foot deep key below
the weir. The approach apron is 7 feet below the crest
elevation. The exit channel has a reinforced concrete
slab 12 inches thick seated on 4 inches of stone drainage
material over the shale bedrock. The exit channel is

75.8 feet long and has an 8 percent slope. The downstream
end of exit channel is élso keyed into the bedrock with

a 5 foot deep and 2 foot wide concrete key.

The reservoir is drained by a 16 inch cast iron pipe with
a manually operated gate valve.

The toe drainage system consists of a trapezoidal drain
trench 2 foot deep with a top width of 3 feet and a base
width of 2 feet. Seepage is collected from the drain trench
into 6 inch diameter drain tile as part of a change order
during construction. The toe drain trenches outlet into

the former Slippery Rock Creek channel.
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b. Location

The Brocton Reservoir Dam is located approximately 1% miles
southeasc: of the Village of Brocton, New York.

c. Size Classification

The dam is 52 feet high and has a maximum flood storage
capacity of 134 acre-feet at the top of the west embankment
(elevation 940.0). Therefore, the dam is of intermediate
si ‘e category by virtue of its height as defined in the
Recommended Guidelines for Safety Inspection of Dams.

d. Hazard Classification

The dam is classified as a high hazard structure due to the
presence of the number of mobile homes and other residences
along the downstream channel.

e. Ownership

The dam is owned, operated and maintained by the Village
of Brocton, New York. The Village Cierk - Mr. Francis Lus,
wag contacted during the Phase I inspection, his telephone
number is 716-792-4160.

The Village Office is at 34 West Main Street, Brocton,

New York, 14716. The water filtration plant located near
the dam is operated by Mr. Gary Miller, the telephone number
at the filtration plant is 716-792-9933,

f. Purpose of the Dam

The purpcse of the dam is to impound a backup water supply
for the Village of Brocton. The normal water supply is
from two much smaller reservoirs located upstream of this

dam in the same drainage basin.

g. Design and Construction History

The design of the dam was performed by MNussbaumer and Clarke,
Consulting Engineers from Buffalo, New York. The dam was
constructed between the Fall of 1951 and the Fall of 1952.
The contractor was John B. Schultz Construction Company, Inc.
of Buffalo, New York.

_3_
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1.3

h. Normal Operatio -l Procedure

Normal flows are discharged over the concrete snillway.

The elevation of the spillway crest is 933.0. The west

embankment crest is at elevation 940.0 and the east embank-

ment is at elevation 942.0. The reservoir has sufficient

capacity to store and the spillway to discharge 52% of the

Probable Maximum Flood (PMF) without discharge over-

topping the west embankment.

PERTINENT DATA
a. Drainage Area (Sqg. Mi.)

b. Discharge at Damsite (cfs)

Reservoixr Drain at Spillway Crest
Spillway at ¥% PMF (Elev. 939.63)
Spillway at top of west embankment (Elev. 940.0)

c. Elevation (ft. above MSL)
(as noted on contract drawings)

Reservoir Drain Invert
Spillway Crest and Mormal Pool
Top of West Embankment
Top of East Embankment

d. Reservoir

Length of Normal Pool
Length of Drainage Basin

e. Storage (acre-feet) (as taken from Application
for Construction, See Appendix E)

Normal Pool

f. Flood Storage (acre-feet above normal pool)
Top of West Embankment (Elev. 940.0)

g. PReservoir Surface (acres)

Normal Pool (Contract Engineering Drawings)
Normal Pool (USGS Basis;

3.5

17.1
4080
4322

896.0
933.0
940.0
942.0

1600
18,000

245

134

16.5
25.6

Top of West Embankment(Contract Engineering Drawings)21.0

Top of West Embankment (USGS Basis)

-4-
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h. Dam (taken from contract drawings)

Type: The dam is a relatively hnmogeneous embankment
composed primarily of clay, silt and sand with keyed
ezrth cutoff trench and toe drains approximately
parallel to the east embankment centerline

Length: (ft.) 988
Height: (ft.) 52
Top Width: (ft.) 12
Side Slopes: Upstream and downstream (V:H) 1:2.5

Cutoff: Earth cutoff trench with compacted
embankment material under east
embankment
Grout Curtain: None

The west embankment is designed not as a dam with toe
drains and a cutoff trench, but as a levee or dike
section. This section of embankment is 223.5 feet long
and has a maximum height above the former ground surface
of 18 feet.

i. 38pillway

Type: Concrete Ogee weir with crest elevation at

933.0. Entrance channel 7.0' below crest and a
75.8 feet reinforced concrete exit channel on
an 8 percent slope. Both upstream face of the
Ogee weir and downstream end of the exit
channel are keyed into the shale foundation.
Total Length of Weir: 60 ft.

j. Reservoir Drain

Type: 16 inch diameter cast iron pipe

Length: (ft.) 260

Control: Manually operated gate valve in a mannole
located at downstream toe of embankment

above former Slippery Rock Creek channel.
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SECTION 2: ENGINEERING DATA

2.1

GEOTECHNICAL DATA

a. General Geology

The Brocton Reservoir and dam are located approximately

1% miles southeast of Brocton, New York, on the rim of the
Allegheny Plateau, where the Plateau begins to fall away to
the lower elevations and glacio-lacustrine environment of
the Erie-Ontario lowlands physiographic province.

Local bedrock consists of uplifted and dissected shales

with interbedded siltstones of Upper Devonian age. Although
the regional dip is southward at a very gentle slope these
strata are essentially flat-lying over short distances.

The geologic reconnaissance has revealed no major or active
faults in the area. The Village of Brocton and Brocton
Reservoir are situated in a region classified as Zone 3
seismicity, as shown on Figure No. 1 of the Recoumended
Guidelines for Safety Inspection of Dams.

Pleistocene yglaciation in southwestern New York involved
repeated advances and recessions of the continental ice
sheet. The terrain was smoothed by glacial scour and the
uplands were mantled with thin stony till deposits. Glacial
valleys were filled with lacustrine sediments and, sub-
sequently, by granular stratified outwash.

b. Subsurface Investigation

A subsurface investigation was undertaken as part of the
design phase. The results of the investigation are shown
on the contract drawings. The investigation consisted of
a total of 15 test borings advanced along the embankment
center line, spillway channel and :1n borrow areas. All
but 4 test borings penetrated the rock surface.
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2.2

2.3

c. Subsurface Conditions

The overburden soils at the dam site and in surrounding
borrow areas consisted of about 12 inches of topsoil
overlying a heterogeneous mixture of clay, silt, sand,
and gravel. Occasional layers of relatively clean sand
and gravel were encountered. The underlying bedrock is
composed of shale with interbedded siltstone.

DESIGN RECORDS
The dam was designed by Nussbaumer and Clark, Consulting

Engineers of Buffalo, New York who prepared a "rRepvort on
Increased Water Supply For Village of Brocton", contract
specification;engineering drawings and Application for
the Construction to the State of New York, Department of
Public Works. Portions of these documents have been
appended with this report. Appendix E contains selected
pages from the Report,Specifications and Application for
Construction where as selected engineering drawings are
included in Appendix F.

CONSTRUCTION RECORDS
Information concerning construction records was limited to

3 change orders made during construction. The first change
order concerned additional pipe quantities. The second
change order included increased quantities of the earth cut-
off trench and toe drainage trenches when excessive ground-
water was encountered during construction. The third
change order, issued near the completion of the project,
included additional rock removal and concrete placement
under the Ogee weir portion of the spillway due to the
presence of soft rock at the rock surface. Included in
Appendix E are selected portions of the contract specifica-
tions dealing specifically with earthwork and concrete
construction and a 1967 "Report on Water Supply", prepared
by George W. Nutbrown, Consulting Engineer which describes
portions of the existing construction.

-7-
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2.4

2.5

OPERATION RECORDS
The dam is designed as an uncontrolled water storage

structure, therefore, no operating records are maintained
regarding reservoir level or spillway discharge. Reportedly,
the structure is inspected during periods of high runoff

by the Water Filtration Plant Operator and Village Super-
intendent of Public Works.

EVALUATION OF DATA

The data presented in this report has been compiled from
information obtained from the Village of Brocton and the
files of the New York State Department of Environmental

Conservation.

The data reviewed in connection with the Phase I inspection

were deemed to be adequate and reliable.
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SECTION 3: VISUAL INSPECTION

3.1

FINDINGS

a. General

A visual inspection of the dam was conducted on May 14, 15,
and 22, 1980. The weather at the time of the initial
inspection was cloudy and rainy which resulted in the
reinspection on May 15, 1980 during clear and warm weather
to better observe any evidence of seepage. The purpose

of the May 22, 1980 inspection was to operate the reservoir
drain. The reservoir level during all inspections was at
the crest of the spillway.

b. Embankment
The embankment was, at the time of the inspections, in good

condition with no signs of misalignment, sloughing, seevage,
or cracking. The embankment section west of the spillway
was heavily wooded, whereas the east embankment is primarily
grass covered with scattered brush and small trees less

than 3 inches in diameter. Exposed portions of the upstream
grouted stone paving is cracked and deteriorated. Selected
areas of the stone paving was repaved in 1978 using a lean
concrete mix. An erosion gully has developed along the
east abutment-embankment contact along the lower half of

the east embankment slope. This condition, due to surface
runoff, has eroded a gully approximately 2 feet wide and

1 foot deep. A wet area was detected along the toe of the
east embankment extending from the central portion of this
embankment eastward to the abutment-embankment contact. It
is reported this wet area dries up during the summer months.

The toe drainage system consists of drain trenches near
the toe of the east embankment trending roughly parallel to
the ecast embankment centerline. The drain trenches are
cut into the natural soils and are backfilled with processed
gravel or crushed stone. No discharge was observed from
the drains on the inspection dates noted above.

_9_

T

W TG il b aaE crind s




W BN MEE MG NN JEN N D I e ..

i B

c. Spillway

The spillway is an uncontrolled sixty (60) foout wide
concrete Ogee weir. The crest of the spillway at
elevation 933.00 and is 7 feet above the concrete
approach apron channel. The concrete Ogee section of
the spillway is keyed into the bedrock foundation with

a 3 foot wide and 4 foot deep key running the entire
length of the weir. The concrete wingwalls rising above
the crest are provided with keys into the embankment
materials. The entrance channel, Ogee section, exit
channel and wingwalls are all founded of shale bedrock.
The exit channel slopes away from the Ogee section at

an 8 percent slope to the downstream channel. The exit
channel is provided with a gravel or stone drainage
blanket and weep holes near the downsteam end of the exit
channel.

In general, the exposed concrete was in good condition.
Minor cracking of the exit channel base was detected.
Small brush is growing in the joint between the base of
the exit channel and the wingwalls. Debris has collected
within the spillway.

Severe erosion of the shale in the downstream channel
has exposed the base of the concrete wingwalls and the
Key way provided at the downstream edge of the exit

channel. {See Photos in Appendix A).

d. Reservoir Drain

The reservoir is drained by a 16 inch cast iron pipe
and a manually operated gate valve located in a manhole
on the downstream slope just above the former Slippery
Rock Creek channel. The gate is in operable condition
and was operated on May 22, 19830.

-10-
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3.2

e. Downstream of Toe

An area west of the Slipoery Rock Creek channel was
designated on the contract drawings to be a rock spoil
area. This area is covered with brush and small trees.

A wet area existed during the field inspection downstream

of the east embankment toe from the outlet of the reservoir

drain eastward to the abutment-embankment contact. This
wet area extends approximately 25 to 30 feet beyond the
toe near the pump station.

£. Downstream Channel

The downstream channel beyond the spillwav for a distance
of 315 feet was excavated in rock to the Slippery Rock
Creek channel. The planned channel invert as shown on the
contract drawings has an 8 percent grade and a width of

60 feet. The inspection revealed the downstream channel
has been eroded significantly. We estimate the depth of
erosion, just downstream of the spillway, to be on the
order of 12 feet.

g. Reservoir Area

The immediate area surrounding the reservoir is wooded
with slopes ranging from less than 10 percent to about
25 percent. No signs of slope instability were observed.

EVALUATION OF OBSERVATIONS
The visual inspection of this dam revealed the following

deficiencies: (in order of severity)
1) Severe erosion of shale downstream of spillway.

2) Wet area along downstream toe of east embankment
east of 3lippery Rock Creek channel.

3) Heavy growth of trees and brush on west embankment
crest and slopes,

4y Minor cracking of spillway exit channel Dbase.

5) Erssion qully alecug downstream east abutment-
embankment contact of east embankment.

6) Growth of small brush in spillway at joint of
the exit channel base and the wingwalls.

-
Lveg

Scattered cracking and deterioration of grouted
stone paw.ng on upstream slope of east embankment.

&
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8)

9)

Minor growth of brush and small
slope of the east embankment.

Debris within the spillway.

-12-

trees on downstream

e e

AR RIS e 4 o i k. 0

SRR bt




~

A MEE P S N SN N N PN N BN SRR PN RAN B G e eemeed ek

SECTION 4: OPLRATION AND MAINTEMANCE PROCEDURES

4.1

4.2

4.3

PROCEDURES

The normal reservoir level is contrclled by the crest
elevation of the concrete Ogee section. Downstream flow
is limited by the flow over the spillway crest. The
reservoir has sufficient capacity to store and discharge
52 percent of the PMF before overtopping the west embank-
nent. At full PMF the main (east embankment) dam is not

overtopped.

The reservoir water is used only as a back-up supply when
demand exceeds the available supply from the upstream

Burr and Risley Reservoirs. The reservoir water passes
through a 10 inch diameter CIP from a headwall near the
toe of the upstream east embankment through the embankment
to a pump house where the water is then pumped to the
water filtration plant.

The reservoir drain is reportedly operated at least once
a year and before any reservoir water is pumped to the
water filtration plant.

MAINTENANCE OF DAM

The dam is maintained by the owner, Village of Brocton.
Thecre is no formal maintehance program. Previous mainten-
ance has included the cutting of trees and brush on the
east embankment slopes, mowinag of the east embankment crest
and patching selected cracked and deteriorated section of
the grcuted upstream stone paving on the east embankment.

WARNING SYSTEM IN EFFECT

There is no warning system or evacuation plan in effect.
The structure has, in the past, been monitored by Village
personnel during periods of heavy run-off.

EVALUATION
The operation procedure for this sturcture is satisfactory,
however, increased maintenance is required to correct

deficiencies noted in Section 3.2.

-13-
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SECTION 5: HYDROLOGIC/HYDRAULIC

5.1

5.2

5.3

DRAINAGE AREA CHARACTERISTICS

Delineation of the water shed draining into the reservoir

pool area was made using the USGS 7.5 minute quadrangles
for Brocton and Hartfield, New York. The drainage area
measures 3.5 square miles and consists predominately of
wooded land along with some open fields anu marshland. The
relief in the area consists of gentle to moderately sloped
hills that surround the reservoir to the east, west, and
south. There are two other small reservoirs within the
watershed, but they are not taken into consideration
because of their minimal storage.

ANALYSIS CRITERIA
The analysis of the floodwater retarding capability of

this dam was performed using the Corps of Engineers HEC-1
computer program, Dam Safety Version. This program develops
an inflow hydrograph based upon the "Snyder Synethetic

Unit Hydrograph" and then uses the "Modified Puls" flood
routing procedure. The spillway design flood selected

for analysis was the PMF in accordance with the Recommended
Guidelines of the U. S. Army Corps of Engineers.

SPILLWAY CAPACITY

A sixty (60) foot long concrete Ogee section serves as
the only spillway for the Brocton Reservoir Dam.

The spillway does not have sufficient capacity for dis-
charging the peak outlfow from the Probable Maximum Flood
(PMF), but does have adequate capacity for discharging
one-half the PMF.

The development of the inflow hydrograph and flood routing
procedure for this structure was based on the reservoir
stage-storage characteristics as determined from both the

-14-
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contract engineering drawings and the U.S5.G.S. 7.5
minute guadrangle for Hartfield, New York. The results

of the analysis from the differing datum are as follows:

Inflow (cfs) Outflow (cfs)
Basis PMF 1/2 PMF PMF 1/2 PMF
Contract
Drawings 8,255 4,128 8,252 4,080
U.5.G.S. 8,234 4,117 8,211 3,972

The computed spillway capacity for a water surface

elevation at the top of the west embankment (elevation 940.0)
is 4,322 cfs which is based on a weir coefficient varying
between 3.2 and 3.9 as the stage increases from the spill-
way crest to the top of the west embankment. It should be
noted that the dam has a differential crest elevation,

the 940.0 elevation applies tc the top of dam west of the
spillway, whereas, the top elevation of the dam to the

east of the spillway is at elevation 942.0.

RESERVOIR CAPACITY

From data presented in the Application for Construction the
reservoir has sufficient capacity to store 245 acre-feet
at the spillway crest elevation.

The reservoir surface at the spillway crest elevation

was determined using both the contract engineering drawings
and the U.S.G.S. 7.5 minute quadrangle for Hartfield, New York.
Based on these two different topographic sources, the flood
stcrage capacity of the reservoir at the top of the west

w o

embankrient is as follows:

Reservoir Flood Storage at :

Surface Top of West Embankment £

Basig (Acres) (Acre-Feet) %
Contract Drawing 16.5 133 1
U.S.G.S. 25.6% 224

of 933.

WS NS e g e

*Note that the water surface is shown on the U.S.G.S. sheet at
about elevation 925, which is belew the actual spillway elevation

contour,

g

Therefore, this area is that inscribed by an interpolated

-15-
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5.5

5.6

5.7

FLOODS OF RECORD

Due to the lack of reliable information, no attempt was

made to estimate the discharge of the flood of record.

OVERTOPPING POTENTIAL

Analysis using the more conservative PMF result indicates
that the dam does not have sufficient spillway capacity.
For a PMF peak outflow of 8,255 cfs, the west embankment
would be overtopped to a computed depthof 1.93 feet. The
west embankment would be overtopped by all storms exceeding
52% of the PMF, however, the east embankment would not be
overtopped at the PMF.

EVALUATION

The difference in the reservoir surface area between that
obtained using the contract engineering drawings and the
U.8.G.S. sheet has little influence on the reservoir storage
capacity and the spillway capacity for discharging the
outflow for one-half the PMF. The spillway is capable of
passinc between 52 and 54 percent of the PMF depending on
the stage-storage characteristics from the contract draw-
ings and the U.S.G.S. sheet, respectively.

We note a weir coefficient of 3.0 was used in the stage-
discharge comnputation for the west embankment which is
heavily wooded.

Discharge over the west embankment could result in serious
erosion of the embankment and potential undermining of the
gpillway. The discharge in the downstream channel would
be controlled by the magnitude of embankment erosion which
cannot be evaluated.

Based on the available data, the spillway is considered

ey D

inadequate.
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SECTION

6: STRUCTURAL STABILITY

6.

1

EVALUATION OF STRUCTURAL STABILITY

a. Visual Observations

No signs of instability were observed in connection with
this structure, however, continued headward erosion of the
discharge channel downstream of the spillway could
undermine the spillway exit channel and wingwalls if left
untreated.

b. Design and Construction Data

A few documents concerning spillway design and stability
were available for review. These documents included
computations of spillway discharge capacity, overturning
stability and maximum foundation pressures. For spillway
stability, two cases had been analyzed, that of a high
water condition with the reservoir level at elevation
940.0 and a case of no water pressure against the spillway.
Since the available stability computations did not take
into account ice and earthquake forces additional
spillway stability analyses were performed. No record
of embankment stability analyses was available.

A review of the recommended design parameters* for a homo-
geneous earth embankment of recompacted clay, silt, sand
and gravel materials indicates that side slopes of 1 ver-
tical on 2.5 horizontal are reasonable in terms of embank-
ment stability.

The crest width of 12 feet is somewhat narrow for earth
embankments with a maximum height of 52 feet. The cutoff
trench width and depth is in accordance with normally

accepted design.

*"Design of Small Dams", U.S. Department of Interior,
Bureau of Reclamation, 1977.
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The details of the internal drainage system do not conform
with generally accepted design concerning the depth, width
and filter criteria. Of these features, the filter
criteria appears to be the most critical. The backfill
for the trenches as shown on the contract drawings is
composed of a 6 inch thick layer of #2 stone (or graded
gravel) over 18 inches of #4 stone (or graded gravel).
This material is both poorly graded and not suitable as
filter material against the foundation soils composed

of a heterogeneous mixture of clay, silt, sand and gravel.

Design of the upstream slope protection is more than
adequate for the reservoir size (fetch) and a sustained
maximum wind velocity of 75 miles per hour.

Cross-sections of the spillway shown on the contract
drawings in Apoendix F were used to perform a structural
stability analysis. The following cases with varying
loading conditions were analyzed.
a. Normal Pool with the reservoir at the spillway
crest.,

b. One-half PMF, water flowing over the snillway
crest at a depth of 6.63 feet.

c. PMF, water flowing over the spillway crest at a
depth of 8.91 feet.

The details of the analysis are contained in Appendix D ;
and are summarized in the following table:

S i
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The analyses indicates sliding safety factors are more
than adeguate under all loading conditions. For static
overturning stability the resultant of the applied forces
is outside the middle third of the structure for 2 of the

8 loading conditions investigated.

The stability of the spillway is highly sensitive to the

magnitude and distribution of the hydrostatic uplift pressures.

In order to fully evaluate the structural stability of the
spillway we recommend additional field investigations be
undertaken to determine the distribution and magnitude of
hydrostatic uplift pressure for this structure. This

data should then be utilized to analyze the stability of
the spillway.

c. Seismic Stability

The dam is situated in Seismic Zone 3, therefore, a seismic
stability analyses was performed based on the Zanger hydro-
dynamic pressure distribution which is similar to the
Westergaard distribution recommended by the Corps of

Engineers nuidelines. The analysis was performed under

normal pool, half PMF and full PMF. The results are

tabulated above and it appears that under all loading
conditions including seismic loads the structure is adequately
stable and the resultant of all forces is within the base.
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SECTION 7: ASSESSMENT/RECOMMENDATIONS

7.

1

ASSESSMENT
a. Safety

The Phase I inspection of the Brocton Reservoir dam

did not reveal conditions which constitute an immediate
hazard to human life or propertv. Based on the available
data the spillway is capable of passing at least 52 percent
of the PMF and therefore the spillway is judged to be
"inadequate". The structural stability analysis indicates
the spillway would not be stable for several loading

conditions.
The wet area along the downstream toe of the east embankment
could constitute a potential hazard if the source of the

wet area is from seepage t'.rough the embankment or alony
the abutment-embankment contact.

b. Adequacy of Information

The available documents reviewed as part of the Phase I
inspection is adequate with the exception of the reservoir
surface area discrepancy between that calculated using the
U.S.G.S. 7 1/2 minute topograpbhic map of the Hartfield,

New York quadrangle and the contract drawings.

c. Need for Additional Investigations

Field investigations and monitoring should bhe undertaken
to determine the source of the wet area along the downstream ‘

toe of the east embankment.

In addition, field investigations should be directed to
determine the actual distribution and magnitude of hydro-
static uplift pressures at the base of the spillway as well

B BT

as the spillway foundation material shear strength parameters.

P

Kot

Based on the data obtained from the field investigations

additional analysis should be performed to evaluate the

MR ERwd aRaS e [

significance of the source of the wet area and spillway
structural stability.
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7.2

A method of preventing or reducing erosion of the shale
in the downstream channel should be devised and imple-
mented. In addition, the conseguences of the proposed
method (s) should be evaluated in terms of its affect on
altering the hydrostatic uplift pressures and consequent

spillway stability.

RECOMMENDED REMEDIAL MLASURES (In order of priority)

a) Further erosion of the downstream discharge channel
below the spillway must be prevented.

b) All trees and brush should be removed from both
the west and east embankment slopes.

c) All cracks and joints in the spillway should be
repaired.

d) The erosion gully along the downstream east abutment-
embankment contact should be at least regraded and
seeded.

e) All brush, debris and other vegetation should be
removed from the spillway.

f) Repair cracked and deteriorated grouted stone paving
on upstream embankment slopes.

g) An emergency action plan should be developed and
implemented for notification of downstream residents
in the event of large spillwav discharge.

h} Additional remedial mcasures may be required
depending on the results of the additional field
investigations and analyses.

i) When and if the reservoir is drained, consideration
should be given to relocating the reservoir drain
valve to the upstream side of the embankment and
thereby prevent the drain pipe from being constantly
pressurized,

-21-
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THOMSEN ASSOCIATES

CONSULTING GEOTECHNICAL ENGINEERS & GEOLOGISTS

VISUAL INSPECTION CHECKLIST

1) Basic Data
a. General

Name of Dam ) éro c ﬁg &sg:zg,g

. I.D. #_3C- LY DEC. Dam No. ~// 79<
River Basin Lote Froz :
Location: Town 5,7/ J County (Chs A, ~ .0
U.S.G.S. Quadrangle el Ly ’
Stream Name <7 ... =+ /el
Tributary of Lnie =,
Latitude (N) L7°22 2" Longitude (W)_77° 25, "

Type of Dam i 1A AR cppe T = Loperede  Son Hivacy
P

Hazard Category ..

Date(s) of Inspection ./~ ¢) . <fis/e </o2 %

Weather Conditions Froy ¥ v = ey L @ oo s/ g 3 /0
Reservoir Level at Time of Inspection 732/ APV B VR

Tailwater Level at Time of Inspection 9w = (/,7’-/:" Lo 'w Lo we s
) Ey. T &piraas ,’
b. 1Inspection Personnel _ o, . T Z: w7 . A

-~

” . P4 .
! .,'/‘{ . f M/df'—- .Z%‘ //I{ C’« v '.T:?/'A_").—‘ {":.‘ e 2

c. Persons Contacted (Including Address & Phone No.)

:.4,,- Co S‘ Q. . N E-“;lr iﬂ_)-\ ?leﬁ-*-

L g

OLe s darn mm 2ot 4 A ). Ty G D 9523

_L\." :.""C . Fet'hc“ EVS 3 3_” ‘N';'* W‘i s" f":‘;u)l (ﬁ“ \/ ‘-/://(o
\ =Y~ 792 4760

4. History:
Date Constructed ,s5</ ¥ ,95= Date(s) Réconstructed 775

LI

-7

Designer Mozt baver £ creode . Ruflels 12 Y
Constructed by _"T B <C:ve ¢ Tpoe Rulie MY
owner _ Mitle, . o f 2 4,

&Q{,}%é\» g, M
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THOMSEN ASSOCIATES

CONSULTING GEOTECHNIC/L ENGINEERS & GEOLOGISTS

* VISUAL INSPECTION CHECKLIST

2) Embankment

a.

b.

C.

Characteristics o .
1] Embankment Material': Jl/we 5./ e Soiots
7 7

Porrow /s /(Za, S Senss f’é'pan./]

2) Cutoff Type | N OR 7 I ) Cm el

o b(‘r\k‘fho -\+ /\fY‘C. 1'47 :ﬂlQ

3) Impervious Core AN/ E

4) 1Internal Drainage System _ To. 7 ec.q “Tre cour

S) Miscellaneous

Crest

1) Vertical Alignment 6’00/

2) Horizontal Alignment 500@

3) surface Cracks Nove

4) Miscellaneous

Upstream Slope

1) Slope(Estimate) (V:H) /. 25 —
2) Undesirable Growth or Debris, Animal Burrows _ Aéwne

3) Eloughing, Subsidence or Depressions _ aou=

b

B e e i T A T
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THOMSEN ASSOCIATES

CONSULTING GEOTECHNICAL ENGINEERS & GEOLOGISTS

VISUAL INSPECTION CHECKLIST

4) Slope Protection GCe,. .0 T T,
//LIA” '—>Drk"c_ <;—.:"¢ 2"3”)

5) Surface Cracks or Movement at Toe _ ¢ - - o ., <'. ,

7310\.0.5-0~ A \ "

£rary s, 2 e A

d. Downstream Slope

1) Slope (Estimate - V:H) /2 &
32) Undesirable Growth or Debris, Animal Burrows .o..: Jrssh

! ) ,
2o e oy oy AP &?”/‘/ar) Toee oy Mims Hes FAEe

JlECE sA. o< VAL A

3) Sloughing, Subsidence or Depressions ANbog,

4) Surface Cracks or Movement at Toe /Miwg

5) Seepage Ate T AL A Deinr \Dge Jg.u'xi

6) External Drainage System (Ditches, Trenches; Blanket)

Dac e o onle  p  AnVL Yt g e

—

7) Condition Around Outlet Structure -a-~-;--- ., yf4ﬂ~4

ﬁﬂﬂo/ fbﬂﬂ////foﬁ/ “aa ~ - wo Peaev I -

b3
g

8) Seepage Beyond Toe (.-

LD s MNesAay J et R el o

A AC - WPy, w Sra Y A-T s Yo 1, ., B ¥ ¢

e. Abutments-Embankment Contact

Y~ L S
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THOMSEN ASSOCIATES

CONSULTING GEOTECHNICAL ENGINEERS & GEOLOGISTS

VISUAL INSPECTION CHECKLIST

1) Erosion at Contact Sk 4 Eopsioe  2los css 7
-

~—

ﬁél’/[‘/’ﬂ# ’/Mé"né ﬂﬂ% /‘ﬂ/"’k(”";

2) Seepage Along Contract

3) Drainage System

a. Description of System o2 Doon TResches
Catltrns 27 opaross e ok Cree s Ppm o/

s

b. Condition of System Lo bzor o b le

¢. Discharge from Drainage System Az OBzero-

4) Instrumentation (Moﬂhmentation/Surveys, Observation Wells, Weirs,
Piezometers, Etc.) bonse

E N
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THOMSEN ASSOCIATES

CONSULTING GEOTECHNICAL ENGINEERS & GEOLOGISTS

5)

6)

7)

VISUAL INSPECTION CHECKLIST

Reservoir
a. Slopes Gyt hoprs = Mo Sianz 27 7/7_5//;654»}
= >

As-/goﬂs //ﬂr’ <5 % -fé e bua? 25 %
b. Sedimentation Uncdservadls

c. Unusual Conditions Which Affect Dam 2 ZLli-Aora.u
?{s,,y’,‘(s /A/ S‘AM‘ %ﬂ /Al'f 22 @5 //'/

Area Downstream of Dam

A. Downstream Hazard (No. of Homes, Highways, etc.) /%4:-)0
/%)07/5 J)é’bf,j Y /Aﬂo/’p.é‘/n QA/,'.;‘A//‘II d/ /5‘? E/w”/»‘/é

b. Seepage, Unusual Growth Neye

¢. Evidence of Movement Beyond Toe of Dam /4. =

d. Condition of Downstream Channel Eins/ow o/ SHhe/2
ﬁ’é‘//&é [Vf)uzn;zf‘ i _pf & Yy

7

Spillway(s) (Including Discharge Conveyance Channel)

a. General Contnste ol
b. Condition of Service Spillway 505 Mo~
2F Qs -~ - et - . SF TR T O6E S X Sp o~ =

Lo IR [ » k>N to - v T e 4 - ~ Al e
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THOMSEN ASSOCIATES

CONSULTING GEOTECHNICAL ENGINEERS & GEOLOGISTS

VISUAL INSPECTION CHECKLIST
c. Condition of Auxiliary Spillway AorE

. d. Condition of Discharge Conveyance Channel é}zgzwv er
Shete  Feorock ﬁ/ng/? Zotiee Cnvmeld |
ﬁpp 2 Xipan oy Ll - /S ﬂ// ‘”7/ C}’a:m‘a/ esace PO

/s
0/ Y /) HewNey
VA

8) Reservoir Drain/Outlet-

Type: Pipe v Conduit - Other
Material: Concrete Metal Z A2 Other_
Size: o " NMaeme#tr  Length 030 ke
Invert Elevations: Entrance Y o Exit gz 2
' Physical Condition (Describe): Unobservable L~
Material:
Joints: Alignment

Structural Integrity:

bk peed wwesdt pmed O wmmd G M W e e

Hydraulic Capability:

i~y

Means of Control: Gate _+~~ Valve _____ Uncontrolled __

. Operation: Operable _ «~ 1Inoperable _____ Other __
Present Condition (Describe): _Gafe opentdS o,
ggf 22 (25D cnd Sw ctlioed %r‘p_u?f}/? Py

éz LI O Ay ag 2P j., 20 npip0Por.
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THOMSEN ASSOCIATE
SONSULLT'NG CESTISANICAL ESNINELR ¢ 360wl w1579

9) Structural

a.

Concrete Surfaces (ros o  Condd Foort

Structural Cracking j,,;,g Lrods 2w 0052 ons

Lﬁ;ﬂl °//w/}w g’l '.# (4:/: na’

Movement - Horizontal & Vertical Alignment (Settlement)
MNONE

Junctions with Abutments or Embankments Googd

Drains - Foundation, Joint, Face Gogoe ! ZL0ciacse

Brnt 2 S il e fow  Bang o7

Soiluwog _ Eut henocd

Water Passages, Cenduite—8lwices e Sp Vwry
- -~

Seepage or Leakage NoNE

o 4N

Rl e
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CONSILTIN G SECTEL ANICAL ENIINEL 5 & FJL S =71

h.

Joints - Construction, etc. el CSns D rowmny g/
, -t o~ -
_/ﬂ//)f &,{W”f
Foundation NoT OBZECIE S
Abutments NoT AROLIC 4 3¢ E
Control Gates LW E
Approach & Outlet Channels BOo opcts =~ pnabicsve &

L4 ;.
dyf/tz‘ = 505.9' (;c_a’,/‘@z) PPV - IR SV V-5 ) A . I 2 °F ]

7/

0/. SO, //Mﬂy [‘..t‘ .:‘/sd'{)r)?L/
e

Enerqgy Dissipators (Plunge Pool, etc.) Alorg2
Intake Structures Alori2

Stability LLesnR D SZaBel
Miscellaneous
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HYDROLOGIC/HYDRAULIC ENGINEERING
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THOMSEN A330C.ATES

CONDBUL I, L s TE ae s

CHECK LIST FOR DAMS
HYDROLOGIC ANL HYDRAULIC
ENGINEERING DATA

Corgencr DeRuwims s / 5565
AREA-CAPACITY DATA:

Elevation Surface Area Storage Capacity

(£t.) (acres) (acre-ft.)
QA O West St
1) Top of Dam G420 Eass/Sch 2/10/2 378 L H6 9
2) Design High Water
(Max.Design Pool) 5o ,7/0/377'/ 37£/1/é?
3) Auxiliary Spillway
Crest AMA. N A. N 4.
4) Pool Level with
Flashboards NMA. MA. M A
5) Service Spillway
Crest 2330 255
DISCHARGES
Volume
(cfs)
1) Average Daily Lo Arvow as
2) Spillway @ Maximum High Water (&%v. 742 °) F222
3) Spillway @ Design High Water NA
4) Spillway @ Auxiliary Spillway Crest Elevation M A.
5) Low Level Outlet (Reservoi- 'Dq::.,‘) /7
6) Total (of all facilities) @ Maximum High Water 4337
7) Maximum Known Flood Lordoran s

St
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CREST:

ATES

[

W REST EMDBACEMENT EIEUATION: <940 D

FAET EAM2p0CugaT

TYPe3 COI.A@C(‘*' é ?Ar‘\:&\

S<4o0 0O

. WeLT -~ <LZIS Saotr
Width: 12 het Length:__Egcr - 7570 fet
Spillover COPCReTE OGEE  WE
Location NFa @ WEST =< IDT oF NecetworR

SPILLWAY:
PRINCIPAL Soymomer T
?33.0 Elevation PN, O
)72 2o  Weo Type Egeth Looetoonbippnr
7 %0 #r’- Width 2235 St

///Z(m tolbe

Type of Control

Uncontrolled

Valruq Ao tie o

Controlled:
Type

(Flashboards; gate)
Number

Size/Length

75.8 det

, Comntpecte o oy S/ Sena §
Invert Material 22077 4 ’ -

Anticipated Length

of operating service 5 foves @ Y~

Chute Length

A/d/ pp leable

7 feeZ
174

Height Between Spillway Crest
& Apprcach Channel Invert
(Weir Flow)

Mot Apolicas b
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SUTEET-STRUCTURES/EMERGENCY DRAWDOWN FACILITIES:

Type: Gate 5: Sluice _~ Conduit ___  Penstock_
Shape: Clroslac
Size: [ yach
Elevations: Entrance Invert 396 0
Exit Invert 84, 0
Tailrace Channel: Elevation A9, 0

HYDROMETEROLOGICAL GAGES:

Type: '
Location: Nbarast [leteeslosyin] Gaze of e chwa, | Aw Ye<
(.O'GAI!// E;/Ofrhvhv -r':,/ SFa troas
Records:
Date - 1@.‘.(‘9(’0’5 S leb e 7/4:?44' /725 26 //D,-,‘?,‘—-

Max. Reading -

FLOOD WATER CONTROL SYSTEM:
Warning System: Mo

Method of Controlled Releases (mechanisms):

fzerion Deos.iy
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CONSULTING GEOTECHNICAL ENGINEERS & GEOLOGISTS

DRAINAGE AREA: 3.5 Oovace mides (V.26 S  Reait

' l/ l;u“‘- dnaas l
LACTwH T S ivavi il

DRAINAGE BASIN RUNOFF CHARACTERISTICS:
Land USG - Type: r::,l’o ng A M ‘\ECS&OQ& kcaé
. Terrain - Relief: G(I\'HQ 1o Moderaite (lo—zs% Slo.x:.D

Surface - Soil: C“'S- Sead, Siid TGeael  ouy  Shale e drock

Runoff Potential (existing or planned extensive alterations to
existing surface or subsurface conditions)
/VoME'

Potential Sedimentation problem areas (natural or man-made;
present or future)

chl'((.\u ?eca,-m:é; /ﬁ)uﬂ' and (}u's‘eu _\% GC+ AS
<eHlue DA o \-For- Broc Yo f?rfrruo"&

~

Potential Backwater problem areas for levels at maximum storage
capacity including surcharge storage:

Dikes - Floodwalls (overflow & non~overflow) - Low reaches along
the Reservoir perimeter:

Location: We< + S beanbment  Jower '“{‘20»\ ?cs‘\' EM‘:A»EM-’!"

Elevation: 9<0.0
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Lotazs 1u.3¢ 15.27 19.98 15.98
4 202,09 3e7.82 o, 717 405.179
4C=t 1 ived, 2849, 2980, 29v1.
inoud CU ~ 2374, 3514, 36lo, 3077,
STATION 2, PLAN ), KATIO S
EHV=uF=pPEKI0D HYDKOGRAPH ORDIWATES
OUTELOUW
3. Se e, L 4. 4. d. 3. 3.
e 4 Te 17, 3o, vé, 1oV, 141, 181,
cuY, IV 360, 353, 05, 514, 120, 1047, 1502,
2992, 330y, 3440, Sive,. 0del, 5555, 63kl 5839. 5188,
shov, 3491 PARES 2%k, 1639, 150U, 1340, 1117, 964,
145, LD, SYv, 556, Sl 4bd. 454, 424, 395,
4%, Jédoe 300, 250, 4vle <43, 227, 212, 198,
11, lo7, 127, 147, 13b. 129. 120, 113, 10S,
94, bUe 1" 13, 10, vd. b1, 570 53.
Q40 43, 0, 317, 35, 32. 30, 26, 26,
436 il U, 1Y, 17, i6. 15. 14, 13,
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TLuwS Lh CUBIC FEET PEk SeCOND (CUBIC METERS' PER SECUND)
ARGA LW SYUARE MILES (50UArk KILOMEILRS)

RATI0S APPLIED TO FLOWS
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‘ 0,20 V.35 0.50 0,65 0.8V 1,00

HYDRIGRAPH AT 1 3.50 1 1647, 2882, 4117, 5352, 6587, 8234,
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ROUTEY TO 2 3450 1 1575, 277%, 3972, 52748, 6555, 8211,
{ ¥,05) C G9e39)(0 7 76,65)0 132.4H8)C 149.45)C $85,02)C 232.52)¢(
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SUMMARY -OF "DAh SAFETY AWALYSIS

o InITIAL "VALUE. - SPILL#AY CRES1 TUP OF DAM’

\ ELEVATION 933,00 ) 933,00 94000
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- UUTFLOW. 0o 0. 1322,
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AR R P R R R L Y ]
Fuuld) dYDRUGRAPH PACAAGE (neCe-1)
VAM SArtfg VERSION Juld 197s
LAST 4J0LFICALLUN 2o Fho 79
EEREFFEIFFBBIHSSBERIR02554¥ 800

1IME UF eXECUT1On SesuP=79 10302:17
ANALYS1S OF DA OVERTUPPING USING RATIOS OF‘PHF
He0rULUGIC=HYORAULIC ANALYSLS OF SAFETY OF MYT785
RAJ10S OF PMF ROUTED THROUGH THE KESERVOIK

JUd SPECIFICATION

K1Y NHR MXIN 1DAY IHR Inia HETRC 1PLT 1PRT NSTAn
<00 0 15 0 0 v 0 0 0 0
JOPER NWT LROPY TraCE
$ 0 0 J

MULTI=PLAN ANALYSES TO BE PERFURMED
NPLAWE | NRTIO® 6 (RTIU= §
RilDss V.20 V.35 0,50 0,65 0,480 1.00

SUB=AREA RUNOFF COMPUTALION

CALCULATIUNS UF INFLOn HYDHOGRAPH

1 9 0 0 0 0 1 v

dYOKOGKAPH DALA
Inids ludg VAREA SHAP TRSDA TRSPC RATIO 18h0N 15ANE LOCAL
1 i 3.3 0,0 3.50 O.vu V. 000 0 v 0

PRECIP DATA
SPee PNS Ro R12 R24 R4V R72 K96
Vb 42,77 136,00 127,00 141,00 0.00 Vebu 0.00
[RSPC COnbUleh bY Tde PRUGKRAYN Lo 0,800

LOSS DATA . .
LhOPy SIKAR OLlan  RIMOL ERAIN SIRKS RTIOK STRTL  CNSTL  ALSMX RYIINP
v U, vl V.00 1.00 0,00 0.00 1.00 1.00 O0.1v 0.09 0.00

UnIT HYDRUGRAPH DAIA
P 2,56 CPs0,03 aJAs 0

RECESSION DAZA
Sirlys =2,00 JRCOASE V.10 R110k% 2,00
APPRIXINALE Clana COurFITLIENLS PROY GLVEN OuYDeR CP AND TP ARE IC311.27 AoD K3 9,25 INTEHVALS

Unll nYOXIGRAPH 55 Enl=0F-PeilOD UKOINAILS, LAGS 2,54 HOUkS, CP= 0,63 VOL® 1,00
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STABILITY PROGRAM (HP-97)

CALCULATOR PRINT OUT

RESERVOIR ELEVATION 333,38 ade
) Water Pressure . U 4 1)
. Moment Arm . I £ T4
Hydrostatic Uplift Pressures ?. .’: the
Moment Arm 45 et
Active Earth Pressure 8 ": 1Y
- Moment Arm 2.3 ru
OVERTURNING MOMENTS .
Silt load q, ‘3:1.‘ 1e¥
Moment Arm 6.5 1
fce Load IR FY
Moment Arm M 1]
Seismic-Inertial Force Todowid
Moment Arm el M
Seismic-Hydrodynamic Force ‘3:,.-3 fit
Moment Arm Sev M11
Weight of Concrate ST
Moment A
RESISTING MOMENTS it #e
Passive Earth Pressure « T i
Moment Arm e

244

 ®

Sum of Resisting Moments 282,20 4y

Sum of Overturning Moments 22637 gey

L

Safety Factor-Overturning 1,59 gig
Eccentricity ‘ 4,20 itd

Safety Factor-Sliding
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Normal Pool Normal Pool Normal Pool
1/2 Uplift 1/2 Uplift 172 Uplift and
' and Ice Ice & Earthquake
933.0 933.0 933.0
; l‘ 7.50 7.50 7.50
| S 5,2 5.2 5,2
8 I 5.37 5.37 5.37
f 14.8 14.8 14.8
. 0.75 0.75 0.75
g 2.8 2.8 2.8
L 0.00 0.00 0.00
. 0.0 0.0 0.0
i 0.00 10.00 ©10.00
3 ; 14.5 14.5 14.5
P 0.00 0.00 3. 1y
¢ H; 6.1 601 6'1
- 0.00 0.00 0.79
. 6.4 6.4 6.4
! 31.44 31.44 31.44
14.6 14.6 14.6
o 1.30 1.30 1.30
/ 1.1 1.1 1.1
. 459.2 459.2 459.2
;: e -4 12003 26503 289. 62
%1 ; 3.82 1.73 1.59
- -1.90 3.65 4.60
]
! 53.25 21.83 17.72
P
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344.74

1.33
5.57
21.61

Full Uplift and
Ice & Barthquake

933.00°

7.5
5.2

10.74
14.8

0.75
2.8

0.00
0.0

10.00
14.5

3.14
6.1

0.79
6.4

31.44
14.6

. 1.30
1.1

459.2
369.06

1.24
6.75
17.54
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1/2 PMF

1/2 UPLIFT

939.60

459,20

203.74

2.25

0.34

27.58

1/2 PMF

1/2 UPLIFT +
EARTHQUAKE

939.60

459,20

232.9
1.97
1.58

20.65
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522 Village avo:

Peansylianie Railzond Company
-tclc‘x Grape Julco Cewpiny
Trecton Furnituro Compony
"l'nc' Fackorioes
H'.n"’ej Yanufachuria
Erocton Pracorving

.

a5 Comzany
Conmzeny, Incs,

Vhils $ho population in Broston up to doto has ineronsed ab i sloy
reso, tho uso of wobtor hag incroeged rapidly due to indusirial nosdsc. Tho
dosails of wwater pgroluction ond conasuzptien ard givon in Socls, § and G.

The Hamlel of Portland, adiacont to tro Village ou tho wess, with
n nopulatica ol abouws G0 goracne, declros %o ovtain a weler wupzly. Tho
only legieal pleca for Pertland o obisin wnbor wovld ke irom Brockens If
Drectna should dacidsy %¢ funish Persland with weter for domageds: avd firo
mretsction puepesos :aly, tha futurs octimated population of 285Q percons

ahould bo amalo 39 covor beth cormunitios for seme tims in tho iaiuro.

Tho progon: zourco of wator supply for Erocton is vory limilod.
Yherafero, so lcng a3 the prosont sourco is reboirod as tha only scurce o
wasar supdly for tho Village, no substantial odditional consursi's of wetoer
gheuld de onccuraged or pormitted to lceate in cr near thw Villega whare
iy would be dopondnnt vper the Villeze cycten for wator.

Je Hissory of ¥aier lystom

Thy origiaal wator works systom of tho Villuge was tuils in 1€97
&s @ muaicipal aaterprise, 7Tho sourco of waber sugnly wes frem tho goutl
braash of Slingary Ruck Crosk. A small imocunding certh den wac conshrucicd
ecross the geuth bransh of tho stroam & fow hundrod faot atove theeccaflusren
of tio south ard oask brauchoes of the stremm, lermiag vhab is xeowm a3 Lo
Zerr Pasorvoire Anstihor emalilor roservoir vas baily ov a tributary giroxm

Lgle % ", £ - e ‘e T2 egoze . . & . e - N L JUL -
skhoul 2900 a0t Lelor $in Zire mosareelr £o 3¢t a3 a -ddsbribusica resarvolr
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Vietor from tas Jury Qocorrair wes cenuvetod by monons of o 10-irsh dian
"pipa ling to thy lowor rosorvolr, thuit throups a 22-inch diaws™or sast iren
pipo lino Yo thy distribusion systom in tho Villega. Tho pino lime from gl
Burr Rogorvoir to ths distritubion russrvoir wus go arrangdd that tha dice
tribuiion racervolr could be ‘ay-p:.xsso.d. and water fod dirsckly Lo tha dice
tiribusion syston from the Burr resorveir. A small briclk valvo houeo wts
lééntud on the 12-inch supply main to tho Villago abzsut €20 oot belor tlho
distribusion ressrvoirs Thie velve houss wao letor used 8g o Chlorinnticen
alotion.

The dorand for waser ia tho Village cocn oxesecod the yleld of
webar from the soﬁ*:h trasch of ths siroam, so an G-inor diamster cost iren
lins ‘was laid from 4lo Surr Foscrvoir up &3 scet draach of i otroan, a
discuacs of ahout 2.100 ft. viere a sw:ll intake dam wms ingtallnd so thot
wator could bo drew: {rom tne ongt bicache The dry wasthr yinld fren both
hrancaes of ths stroam provod inadocucte to moct tho domands In 1918 epplie
catisa was made $e 4rho New York Stoto Concorvation Commission to divort wunter
fronkoar Lae. This spplicaticn was donicds Thorofore, in 1213 applicabicn
was made to comstrut a dam cn the east tranch of Siippery Recl: Crea% nesr
th3 site of thy sx:*.'.\'li iatske strvcturs so as to form an impounding resorvoir.
on this brencht of tis strown. Trs escalicaticn wms aporovad and the dan wig
anesructed in 1918, forning what is “‘mowm as tho Risley Rescr~oir.

During tho sovoro drought of the carly 1930s sho sowres of surply
from 3lippery Rock Sreck croved to b enbiroly inadoguete, and in 1934 i
was nazessary for tas Village to install & pipe line ard a pumping stetion

%o pump wator from 2eer Laka to tho Srocton Water Svpply to srevent a con-

pletn depleticn of water stored in t2> Burr ané Risioy ruscrvoirs.




e+

Y

i
f

) e d

+

[ supon

e B T T s B o B = B o

enins e A

J’fﬁf% Awigsomcel

<
)

.\ veeroyded jemn W et s -y . Lol Eri et s * ) - >
M ogonaunpiion o0 watar voried from ZGU,00 oallong to

etibx @ bruse

<

Ir 1884
over 1,000,000 galions wpor 4oy, walch is prackhically tho coza s gregond
doy cengumpbions Ab Lhef dato Sho groatost censurphien wes oy tle fcod aud
grepe proceysing companiess. Y6 hos taom shetod Shat during Awzust ead Saphame
tor 1934, alshough tho demestic conzumptica-sas groatly rostricted, tho
avorese domand was in oxsoss of 609,820 gallons por day.

In 1034 spplication was meco to 4io 3tabe Wator Powor and Coxtrol
Cormiscion fer appreval of a gupnlonantal supply of wator Jrom wollae Tin
conlicoticn 7oz apyrovod Dy tio Cermission so, in 1535, scvornl ooy wells
voro drilled, IMene of tho %ost wells provsd satislacery. Alter this faile
ur) coplication wat rade to Tlo cormission to dngtall pormere:t works for
purping waber frem Bear Laite during neriods of drouzat. The Sornission

eperovod the epplication with tho ctirwlation Lhat ths wiskirewal of wator

from Boor La'te oheald be limited to uso as a supplomental sugaly dering

20ricds of deought only, end thot tho maxiwvun withiraaal should 20% exccod

1,16 nillion rallons in cny ono day. Tn 1936 Or 1937 tho Villago installed

tho nocossery pive lires end puping steticn o purp <mtor {rom Boar Lake

irto tho Bast branch of Slipzory Rcek Crock o070 the Rislay Resarvoir iroa

-

which point i% flcws into the recorvoir and is drawm of{ indc tTho wator g/s-

-

tone .
®ita tio advond of the uso of water freom Poar Laks, which is of

poolr ouality ise to ils high organic _con’;:ont:, and alaso dvo %c the genecrs

compleints of turbid wataor from Sligpory Rock Creok after hsevy rains, the

Villago approved the insgtsllabion of a filtrabion plopt on tlra supaly systorw

i3 1935, This plunt was Tuilt in 1837 wizh tho aid of a granb undor the
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L2 3+ la fad 2 7 p  emves le ten
v 438,000 gallin Yilsapad weler atenvie

XY

Dasin, Afbor ho [ilutvablen plonl wey esasiruebed, Shs distrilution rocoreir

Tho 3ezorrl pien of Lhe Slinpsry Jeck Croot supaly systom, including
a0 filtraticn plant ond inSorcenrovcting piping is siiomn on 2iely Ill.

In 1242 ncavy reins caucod tin wabor Jovel of Boar Loke 4o rico 3o
sae polat that it ovirflored tho dividy and discharged the flcod wutor into
$ay oast dbranch of Slippory Rock Cracz avovo thy Risloy rossrvoire Tho flocd
wasor orodod tio goil 2lony its cowrse, wasiing ocut a Tem hishkway, ond do-
pounicod tho bulk of she oredod matoricls in the Risloy rocorvoir; thoraby in

a Jow hours doplotiny tha storage capaoity el tha rosoryois ¢ & point whicsh

would havo roquired Jovaeral yeery of norzal silting from tho floed flows of 3
Slipzory Reolk Cradk.
Tho danletion of tiao s torago cazacity of tho Risloy r:gorvoir, plus
the lor yiald off Slinpary Rock Creak during ths pest fow yoers of droupht,
rokos it imporsiive that $hy Villago oltain additional storage ceopecity if tle
dorand of the Tillagv for wabor is to Yo mot during poricds of drought without

oxcesding tho maximun allocation of 1.15 miilion gullons por day from 2ear Lzke.

%, Doserizticn _g.g Vinkor Suozgl! Syston

g.Fil-krat :'.2:1 &'“t

Tho waler {ilsration dplent is locsted on tho oast sido of Slippery

N . . s . S b
Feck Crock abert §090 fact north of tie Bure Rassivoir, which peoint is abcud L

11/2 mides 3cudh of tho Villaze of Broctea. Thy plent vas duils ia 1837,
T .

It congists of cn asrator, a chomical mixi::g‘ basi 1, tivo coagulaiicn basias,

tc razid gend filters, 2nd an undorground filtorsd wabor stcrago resorvoir of

225,80 gallons capaciby., W Gt stordard rabo of 2 gellouns por wminuic por

sguors fool; of Tiltor surface, tha pluxi has a caproity of 1.2 rillien gallons

rsr cay. Tho opurating laval of the filgration 2lent is ab olovadion 945,00. E

{,
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Tho Bure Rosarvoir i loeussd ¢

Pa’d

wooowsh fere ©f Ulioray Ruecs
Croak abtowt 800 fout south ol the cealflucaco ¢f tho sovth fork end cast o0
of $hy Crook. Tho Roscrvoir is formad bty an oarth orbankmant ocross tho “ralloy.
Tho szrocn hes teca diverted co Shat it Llcws on solid chelo roc't aleeg the weel
6ida of tho rasoivolr snd cvar a fell dnto tho original walloy Jjust baler &l
dowe Tobtor is fod frow tho stronm into tho roserroir et tio upsor ond o' %ho
rseorvoire By divercinog Ghe ccurse of tho stroam ovor tho ghalo kadrock, 2o
apillsay 38 required Shrough Lho oarth exbanlzmont,

Tho ruegorvois has a miod storuze capacity of 8 million 4allort, Tha

nerzal weker level in hhe sozorvolr is af olovation §72. 7The gouih fork of

Slizgary Rock Crack iu cpring fods 2he Zavrain of Liv waberlhiod is cuch Gt ;
tro stroam oerrios vory livtlo 3ilt duriny froshotse Tho wator iu of gool quele
ityve

<

go Riglsy Resorrelir

Trho Rigley Resorvoir is located on tho ous% tranca of Slippay el

Cro0x akout 1700 foot a bove the conflivoncs of tha seuth fork and oact forl: of

tho Orso%e This point; is sbout 1400 fool oast of Llo Burr Rossrvoir. Thn s
Jcention of the rocorvoir iz showr on Plate I ani III, :

Tho reservoir i foized by ¢ dum buils ocross the velloy of the glraan,

Tre dam is of earth with & conerote ccre 'mll end concrato spillwey. The oarth
crharmont ard core well Is 228 fee in lenzth ané 37 foot in helzht monsurad
fron the lov point in the vallioy to the 'tso.p of the dam. Th3s spillvay ic¢ on

tio soubh end of the dane It is 50 foot in widih moesured aloag £ centor linme
<l tas damy  ThRo spillinay offluant chanvsi curves vith tho contour of tha side

rf\ ¢ ta2 velley end dischargos intc the stroum just bolow tho too of the dem, A

13-k diamsbor 2ast irenm outlad pirs ling lented ab vboub th9 nid poiak of
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ro dony, oxgonds Ircn oo concrage islov ehmmlar ag thy $or of insldo sleza tn

<e e. conersta ciambor lovaisd at o toy of tho ouiside sloze. A valve i u
censrote velve chaunbir la lesabad in thy conier of tho dene &n Selneh ditwoior
cagt iren mpply lins frrom %lo danm i3 conrockod bto dhoe 16=-inch diurator cuilot
in $ho outlab chamber ot thi oubsids %02 of tho dam.

Tha criginsd ovorflor elavation of the goiliwny wag 1052487, Ths
raight of crost ol Lro eillway has boca reissd 13-inchos in rocont yoors.
Trorofore, tle pregont ovorllor olovation of tho gpilivay is 1003.95. Thy o2
cf sho den is 3% olavaticn 2088.0,

Tao originel storago capacity of tiw rasorveir is resuted to have
Ltaon 16 million gnlicns. Using tho orizinal conSour nep of tho resarvolr aud
Sho progsent croct of the spilluny, wo computeo tiw original storugs cawasisy o
ta 14.5 miilion gellens. -Ths srasont steragy cavacity is ostimuled to Ba 3
rillion gallonss Tlorofors, silt depesitod in ¢ rouscrveir aroa haz daploted
thy stersgo cepacity by 11.5 million zallone, or 79 vorccat. We estinato thet
61,3CD cubic yards of material will aawa to b9 romovod from the rossrvoir area
to rectero it to its original capacity.

de Supply Pire Lines

Cn Flate ITlis shown tho locabions of (iw Filtration Plani, the
Bur> Rasorveir, tho Risley Rosorvoir and tho counecting pipo liwag.

As will bo noted om Plate 'II,'t?n pige lines ers 5o counectod Lhay
wasor fram the Risley Rogorvoir ca;zz be Zod into tho Surr Rosorveir, then fronm
tha Burr Regorvair to the Filsrasicn Pln-nt, or it can be fcd directly to the
?iliratica Plent from either tis Burr or Risley Roservoirs.

The normal 200l lavel of the Hisley Rocerveir is 62 Fect highor than
pxral pool lavel of tho Burr Pesorvoir, and the Burr Rosorveir is 27 fuet

k! zr than tho oparesing Iavel coff the iltrabior ¥
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lays L 300,400 galicns) 20 ¥illice Gailans

Prosun’s Stawega:

Burr Rocerved 8 Millica Gellons
Risloy Rosorvoir 14 " "
(Aftor Claraing)

Totul Progont Sterago + _22 Millicn Gallens
Additional Storczo Roquirsd §8 Millicn Gallons
3. Frovoced Now Regorvoir .

Tho only placs whoro a resorvoir of 4lo copacity roguired could o
located so that it could te intograted inbo tho precent water cunaly systan
is on Slimsory Rock Greek just above 3ho filiratien '-_slar_:-'c. Thou, watar frowm
tho roservoir would hava to du pumpsd into tho filirasicn plant %o bo ubil-
izod.

‘A plan of a propcsed dem and tho roserveir formed by 4 is shemm
on Plase IV, Tas dam indicatod will impound arproximatoly 65,000,000 galioas
of water, This is asout equal to ths estimatod minimum sto;‘ago roquirsd.
Sines tho minirum starage required was basad on a dvrstion of timo whon the
rainfall is lozs then 2-inchac per menth, no allcwanso has besea mado for
ovapcraticn from tha surfaces of tha resorvoirs, bucsuss thoro would oe

sufficlent flow in tio stream to mwore than cffsst Lho ovagoration that woulld

Tho dam indicatad on Plate IV, would have & maxirum heisht of 43
feat, -7ith e froobcard above spillway crost of 7 foets Ths spillway weuld o3

80 fous in widbh, mousursd aleng tha center line of 4he dem. With a wAdth

of 60 Zeot and « dophi of 8.5 fact tho spillway would be capahls of pacsiny
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DEP, o 7 70

JUN 29 195 1

Pt
. 08‘,? NCC‘LJTF?Ox 1
DEPARTMENT OF PUBLIC WORKS fFo ro......
"‘\NMNM“.:
ALBANY
Reccived. ... lz/ﬂe .2 7/ /?ﬁ“/ ...................... Dam No....3 = /5 2, l/
Disposition. ﬁP,OFOYeC/ l];/(/ 30) /75/  Watershed.... Z a/'e fl"/e
ol v S

Foundation inspected... s -

Structure inspected....

- v

Application for the Construction or Reconstruction of a Dam
Application is hereby made to the Supérintendcnt of Public Works, Albany, N. Y., in compliance with the
provisi(;ns of Section 348 of the C onsc'rvation Law ( see third page of this application) for the approval of specifica-

tions and detailed drawings, marked. .. ...Village. of Brocten, New York t ... .. oo s come .

e mmern = e = S OTBZE. ReserVOir Project e e e —
herewith submitted for the g I;g;s;x%} of a dam herein described. All provisions of law will be complied
with in the erection of the proposed dam. It is intended to complete the work covered by the application about
_——Noverber.1, 195 e T " '
(Date)

1. The dam will be on. Slippery. Rock Creek .____flowing into.... Lake Erie. ... — .. in the
town of...—..Portland o e CouUNLy of._._-Cha.utauqua
and.48.1.6.mi..south from intersection of State Route.380.and V.S, Route 20_. _____. -

tGlve exact distance and direction from a well.known bridge, dam, village maii cross-roxds or mouth of a stream)
2. Location of dam is shown on the.......Ihnkirk : quadrangle of the

.y . . - - 1% . . S T .
e L. 0".:.‘. e’ .'-’s’o.'.. HE P [T c . 8 L

. .A
United States Geological Survey.

— e & A v—

G n s ek sane e

3. The name of thé owner is.... Yillage of :BKQ.(:“L.:‘;A;'..NQH«I‘QI:‘I( - S
4. The address of the owner is..Yillage. Hall, Brocton, New Yoik. g t
5. The dam will be usea for.... Storage. Reservoir,. Hater.Supply.System - ’
6. Wil any part of the Aam be built upon or its pond flood any State lands?. No . cveer ..."—____:.._ !
7. The watershed above the proposed dam is. ... _,,3.7!;.-""'{ ....... . square miles. !
8. The proposed dam will create a pond area at the spillcrest elevation of 16 . . eiewn.. aCTes |
and will impound 10,700,000. .. ._......cubic fect of water.
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CONSULTING INGINERR
WEST LAKE RCAD WESTPIELD, N Y, 14787
PHONE 716.326.-3814

REPORT ON WATER SUFPLY |
for
VILLAGE CF BRCCTGCNM
CHAUTAUQUA COUNTY, NEW YORK

February 1967

to
VILLAGE BOARD
Jay Olsen - Mayor
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Location
The pumping station 1s loca“ed anxcut 400 feet
off the highway %hat rurs along “re east shcre
c¢f the Lakae, and abou*t 400 fTeet ricrth of the
north end of the lLake. A twelv2 inch diameter
cast iron suction pipe erterds {rom the pumping
station out into the [ake for abtcut 200 Teet
where it terminates in a submergzed concrete
intake box. A ten inch dia=eter cast iron
discharge lire extends from the pumpirz sta<ior
arallel with the Lake Road, a distance o ahou*
800 feet where it terminates ir a corcrete
chamber on the east fork of Slipcery Rock Creek.
The discharge charber is so cons'ructed as *o
prevent siphoning from Bear lake when the pump
is not running.

Equipment

The puaping station corsists c¢f A concrete pump
pit with a brick superstructure housing one
Fairbanks-Morse 750 z.p.m. cen“rifizal pumo,
The pump is driven by 1750 r,p.m., 10 h.p.,

1 phase, 60 cycle, 220 volt mo‘cr. A sparlinz
vane type meter, located in the pumping staticn,
measures and records the anount of water beirsg
drawn from the Lake,

Aeration

Bear Lake is shallow with consid2rable area of
low swampy land surrounding the iake proper,
with the result that the water of the Lake is
high in organic matter and deficient in oxygen,
requiring aeration of the water to make it pot-
able, For this reason the water pumped from the
Lake i1s discharged into Slippery Rock Creek about
0.9 miles above the Ris) ., Reservoir instead of
being piped to the effluent line of the Risley
Reservoir,

3.0 Storaze Faci.ities

341

Risley Reservolr

The hisley R2servolr is located on the east branch of
Slippery Hock €reek about 1700 feet atove the con-
fluence of the south fork and east fork of the (reek.
This point if about 1400 feet east of the Burr Reser-

voir,

The reservoir is formed by a dam bullt across

the valley of the stream, The dam is of earth with

a concrete core wall and concrete spillway. The earthn
embarkment and core wall is 225 feet irn length and 37
feet in height measured from the low point in the
valley to the top of the dam. The splllway 1s on

the south end of the dam. It is 50 feet in width,
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alcnz the certerline cf thne 4an, .re spillway
discharzes intc the creex apprexizately 260
feet telow thre toe of the darm, "vn dam {me
pounds a reservolr of 15f,1 acre: w«'*n the wa*er
at crest elevuaticr. 923,27 ard qur 4 raximim
stecraze capacity cf FL 7illlo ga'lons, Witrh

a draft of 13 feet, or a~ elavnty r 220,0, tne
surface area a' the reservcir 't reduced tec £,5
acres ard stores 2% millitcrn vullcrr,

4.0 Supply Fipe Lines and Fumping Zthation

4,1

4,2

4.3

Risley Reservoir and Furr Heservolr

The pipe lines are so cornected tra: au‘er from “he
Risley Reservolr can bte fed Into the :a-r Reservolr,
tren from the Burr Reservoir to the Fil-ra%ion Flart,
or it can be fed directly to the Filtra‘ion Flare*

from either the Burr or Risley Reserv.irs. The rorral
pool level of the iisley Heservolr is %2 feet nigher
than normal pool level cf the Eurr :esarvcir, ard *the
Burr Reservolr is 27 feet hrigher tha.. thre cperaring
level of the Filtration Flant, There is approximately
14C0 linear feet of aight inch diameter ~ast irecn ripe
connecting the Risley Aeservoir into tae outle: pipinz
from the Eurr Reservoir, and 2600 lirear feet of ten
inch diameter and 550 fect of twelve irch diameter
cast iron pipe conducting the water from the Burr
Reservoir to the Filtration Plant,

New Reservoir

Water from the new reservoir is supplie? from a
punping station located at the toe of the dam. ‘wo
pumps, one rated at 10 h.,p., and the other at 7% r.p.,
1ift the water from elevation R95 to the filter

plant at elevation 945 agairst a head of 50 feet,
Pump <apacities are as follows: 74 h.p. rated at
720,000 gallon per day ard the 10 h.p. rated at
1,0€0,000 zallon per day. The water is ccnducted
from the reservoir to the pumping station thru a ten
inch cast iron suction pipe., Then it is pumped into
the existing ten inch cast iron line from Burr Rese -
voir to a twelve inch cast iron line at the toe of the
hill below the filter plant. The twelve inch cast
ron pipe then conducts the water up the embankmert
to the Filter Flant,

Village Supply Pipe

The supply main from the Filtration Plan' to the
Village 1s a twelve inch dlameter cast iron pipe.
The distance from the Plant to the center of the
Village i1s about 1.8 miles,
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